Abstract One of the most fundamental principles underlying our current understanding of nature is the invariance of the laws of physics under Lorentz transformations. Theories trying to unify the Standard Model with quantum gravity suggest that this invariance may be broken by the presence of Lorentz-violating background fields. Dedicated high-precision experiments at low energies could observe such suppressed signals from the Planck scale. At KVI, a test on Lorentz invariance of the weak interaction is performed searching for a dependence of the decay rate of spin-polarized nuclei on the orientation of their spin with respect to a fixed absolute galactical reference frame. An observation of such a dependence would imply a violation of Lorentz invariance.
Introduction
The invariance of physical laws under rotations in 3-dimensional space and velocity changes (boosts) of the reference frame of a physical system is commonly referred to as Lorentz invariance. Lorentz invariance is at the basis of the theory of Special Relativity, as well as the local quantum field theories underlying the Standard Model of particle physics. In addition Lorentz invariance is a local symmetry of General Relativity. It is also connected to CPT invariance via the CPT theorem which states that a Lorentz invariant local quantum field theory must also be invariant under CPT-transformations. It has been proven that any interacting local quantum field theory which violates CPT also violates Lorentz invariance [1] . Certain theoretical The 5th international symposium on Symmetries in Subatomic Physics (SSP 2012), Groningen, The Netherlands, 18-22 June 2012.
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Kernfysisch Versneller Instituut, Zernikelaan 25, 9747AA Groningen, The Netherlands e-mail: s.mueller@kvi.nl models of quantum gravity contain terms which violate Lorentz invariance [2, 3] , and this could lead to manifestations of Lorentz invariance violation also in low-energy observables accessible in laboratory experiments. Kostelecký and coworkers have developed a theoretical framework named "Standard Model Extension" (SME) that has all the properties of the Standard Model and General Relativity, but additionally contains all terms violating Lorentz and CPT symmetry via spontaneous breaking of Lorentz invariance [4] . There are many experimental tests constraining the parameters of the SME [5], most of which are tests of Lorentz violating extensions of QED or gravity and astrophysical observations. The weak sector is tested mostly in CPT tests of neutral meson or neutrino oscillations. Especially decay aspects are up to now largely unexplored.
In a phenomological description, the differential decay rate of a nucleus decaying via an allowed Gamow-Teller transition can be written as
where we have integrated over neutrino momentum and summed over β-particle spin. p and E are the momentum and energy of the β-particle, I is the nuclear spin and the factor N(E, E 0 ) contains Coulomb corrections and the dependence on E 0 , the total energy of the transition. The quantities t, w 1,2 , T ij 1,2 and S ijk contain the hypothetical fields that violate Lorentz invariance by defining a "preferred" reference frame. The first term in (1) describes the Standard Model contribution to the decay rate including the parity-violating parameter A of the weak interaction. The quantity w 2 can be accessed in experiments detecting the decay electron direction, while w 1 and T ij 1 require a non-zero average polarization of I along a quantization axis. To test the tensors T ij 2 and S ijk 1 , both the detection of the decay electron and a nuclear polarization are required. The quantity t is not affected by rotations, it can only be probed by boosting the experimental system. A non-zero value for any of these quantities would indicate a violation of Lorentz invariance. Precise measurements of this decay rate as a function of p or I can therefore be used to probe a possible violation of Lorentz invariance by looking for changes in the decay rate while the experimental system rotates on the earth (daily variations), while the experimental system rotates with the earth around the sun (annual variations), or by deliberately reorienting the experimental system on shorter timescales (i.e. by periodical reorientation of the nuclear spin I). Previous attempts focussed on tests of Lorentz invariance in forbidden β decays (see [6, 7] ). In the present experiment, we access w 1 by looking for a change in the decay rate of allowed β decays when reversing the orientation of the nuclear spin I via optical pumping.
